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examined  w i thou t  knowledge as to t r e a t m e n t  previous ly  
g iven the  incuba t ion  mix ture .  Depending  on the  appear-  
ance of the i r  nuclei,  cells were considered to  be e i ther  
viable  or non-viable  and were t abu la t ed  in these  two  
categories.  A b o u t  25% of the  cells of the  cont ro l  prepa-  
ra t ions were considered to have  remained  viable  a t  9 h. 
Af te r  a s imi lar  period of incuba t ion  wi th  r ibonuclease,  
50% appeared  viable,  80% when  c h y m o t r y p s i n  was used, 
75% when  glucuronidase  was used, and  a p p r o x i m a t e l y  
10% when  celtulase and  arginase were  used. In  t he  above  
exper iments ,  despite  t he  fact  t h a t  r ibonuclease,  chymo-  
t ryps in  and fl-glucuronidase marked ly  al tered the  mal ig-  
nancy  of t u m o r  cells in vivo, cytological ly  more  cells 
appeared  v iable  af ter  in vitro incuba t ion  than  in the  
control  preparat ions .  

Ap p a ren t l y  on ly  dur ing  s t a rva t ion  and ageing do 
ascites t u m o r  cells become permeable  to the  enzyme-  
proteins.  Therefore,  the  fai lure of enzymes  i n  Group  1 to  
affect  the  t u m o r  virulence need no t  indica te  t h a t  the  
s t ructures ,  which  m a y  be hydro lysed  by  these  enzymes,  
are  non-essent ia l  par t s  of the  t u m o r  cells or  even  absent .  
The  ineffect iveness m a y  be due to pe rmeab i l i t y  barr iers  
on the  cell surface, lack of access to the s t ructures  in in t ra-  
cel lular  compar tmen t s ,  or the  presence of inhibi tors ,  The  
in teres t ing  difference be tween  the  effect  of chymot ryps in  
and t ryps in  can p robab ly  be thus  explained,  since f rom a 
pure ly  enzyma t i c  po in t  of view, these  two enzymes  do no t  
seem to  differ as m u c h  as the i r  specificities as was origi- 
na l ly  t h o u g h t  4 

Tab. lI  

Chymotrypsin 25 • Arginase 50 
Ribonuclease 50 Cellulase 50 
fl-Glucuronidase 50 

mg/3 cm a of tumor cell suspension, containing about 34 × 107, 
6 experiments. 

Tab: III 

The  arginase, f l-glucuronidase and cellulase were no t  
pure  prepara t ions ,  and consequent ly ,  the i r  effect  m igh t  
possibly h a v e  been due to the  enzymat i c  ac t i v i t y  of con- 
t amina t i ng  proteins,  I n  exper iment~ no t  repor ted  here, 
we found no evidence of the  presence of cellulose in these 
t u m o r  cells. However ,  the  findings wi th  chymot ryps in  and 
ribonuclea'se, which are pure  preparat ions ,  l ike the  results  
f rom our  previous  s tudies wi th  a-amylase ,  indica te  t ha t  a 
damage  to  a va r i e ty  of cel lular  s t ruc tures  m a y  be  qu i te  
deleter ious to  the  g rowth  po ten t i a l  of these  t u m o r  cells. 

Cytological  studies, as indicated above,  show t h a t  in- 
ac t iva t ion  of specific cel lular  s t ruc tures  to a degree suffi- 
c ient  to p r even t  the  g rowth  of in jec ted  t u m o r  cells m a y  
no t  be adequa t e ly  ref lected e i the r ,by  s tudy  of f ixed and 
s ta ined prepara t ions  or  of non-f ixed eosin s ta ined prepa-  
rat ions.  W h e n  cell damage  was apparen t ,  one could not  
d i f ferent ia te  specific in ju ry  f rom non-specific.  

Moreover ,  there  was a marked  d iscrepancy  be tween  the  
n u m b e r  of p r e sumab ly  v iab le  cells on the  basis of  t he  
v iab i l i ty  cr i ter ia  of eosin resis tance and the  n u m b e r  of 
p r e sumab ly  viable  cells on the  basis of t he  microscopical  
appearance  of the  cell nuclei.  We  appa ren t ly  lack good 
morphologica l  cr i ter ia  by  which to decide whe the r  or  no t  
a cell is capable  of mul t ip l ica t ion .  I t  has been observed 
t h a t  cells which  showed profound changes in the i r  micro-  
scopical  appearance ,  m a y  recover  comple te ly  5. On the  
o the r  hand,  cells damaged  by  a cer ta in  a m o u n t  of rad ia t ion  
m a y  sti l i  pass  th rough  one or  more divisions,  a l t h o u g h  
t h e y  h a v e  lost  the  power  of indef ini te  prol i fera t ion % Thus ,  
i t  would  be hazardous  to  expla in  t he  above  findings 
concerning cell damage  th rough  enzyme  act ion by  the  
ra t io  of p r e sumab ly  viable  to p resumably  non-viable  cells. 
The  morphologica l  cr i ter ia  of v iab i l i ty  are appa ren t ly  not  
fine enough to ascer ta in  the  cha rac te r  as well  as t he  
revers ibi l i ty  of  cell damage.  

Zusammenfassung. Die Virulenz yon  Ehr l ich-Asci tes-  
tumorze l len  wurde  du tch  Inkuba t ion  mi t  ffinf E n z y m e n  
in vitro s ta rk  herabgesetz t .  Zw6tf andere  E n z y m e  h a t t e n  
keine Wirkung.  Die morphologischen Kr i te r ien  fiir Zetl- 
sch~digung werden  er6rter t .  

Group h of Incubation % Eosin-resistant cells 

Control 
Control 
Enzymes in Group 1 
Enzymes in Group 

Chymotrypsin 
Ribonuclcase 
Argina.~e 
Cellulase 
Glucuronidase 

0 85-95 
7 80 
7 70-75 
7 

50 
5 

75 
10 
6O 
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N a c h w e i s  y o n  C o r t i c o s t e r o i d e n  i n  m e n s c h l i c h e r  
P l a c e n t a  u n d  I s o l i e r u n g  v o n  1 6 a - H y d r o x y t e s t o -  

s t e r o n  1 

Withrend der Gravid i t i t t  k o m m t  es zu e inem erheb- 
l ichen Anst ieg des Blut -  und Urinspiegels  der  Glucocort i -  
coide 2-7 wie der  Mineralcort icoide,  insbesondere  des Aldo- 
s terons 7-14. Als Ursache  scheint  n ich t  so sehr  eine e rh6hte  
adrenale  Sekre t ion  alg v i e lmehr  ein v e r m i n d e r t e r  K a t a b o -  
!ismus des mi i t te r l ichen  Organismus ve ran twor t l i ch  zu 
sein 1~-1~, wobei  often bleibt ,  ob eine VerAnderung in Kon-  
juga t ion  oder  Clearance ebenfalls eine Rolle  spielt. 

Wie  wel t  die P l acen t a  selbst  ats Bi ldungsor t  fiir Cortico- 
s teroide in Frage  kommt ,  liess sich aus den wohl  zum Tell  
durch  species-Unterschiede bedingten  Befunden  fiir 1~-2s 
und gegen 16,17,~-3~ eine solche M6glichkeit  n icht  erkennen.  

I n  diesem Zusammenhang  lag uns zun~chst  daran,  in 
Nachpr i i fung  verschiedener  L i t e r a tu rangaben  22,~,32-3s 
die Cort icosteroide,  insbesondere Aldosteron,  in P lacen ten  
nachzu weisen. 

2~Iethoden, Der  aus je  1 kg Gewebe e rha l tene  Aceton-  
e x t r a k t  wurde  dnrch  Ver te i lung  zwischen 70prozent igem 
)t, thano l  und  H e x a n  e n t f e t t e t  und p r~para t iv  papier-  
ch roma tog raph i e r t  (Formamid/CHCl~) ;  nach  E lu t ion  der  



15. XI. 1961 Brevi comunicazioni - Brief Reports 511 

einzelnen Zonen  r e c h r o m a t o g r a p h i e r t e  m a n  ana ly t i sch  in 
Bush  C u n d  ande ren  geeigneten  L 6 s u n g s m i t t e l s y s t e m e n  
n n d  b e s t i m m t e  die K o n z e n t r a t i o n e n  mi t  Hilfe der  Blau-  
Te t razo l ium-  u n d  N a O H - F l u o r e s z e n z - R e a k t i o n .  (t3ber 
E inze lhe i t en  de r  p a p i e r c h r o m a t o g r a p h i s c h e n  Techn ik  s. 
A n g a b e n  in aL) 

I m  Fal l  de r  30-kg-Charge wurde  de r  e n t f e t t e t e  CHClz- 
E x t r a k t  (1,559 g) zuers t  an  Silicagel c h r o m a t o g r a p h i e r t  
u n d  die e inzelnen F r a k t i o n e n  pr / ipa ra t iv  u n d  ana ly t i sch  
p a p i e r c h r o m a t o g r a p h i e r t .  

Zur  Ausf i ih rung  der  ande ren  phys ika l i schen  M e t h o d e n  
u n d  der  chemischen  R e a k t i o n e n  vgl.  , o  

Resultate. I n  e iner  e r s t en  Serie u n t e r s u c h t e n  wir  jeweils  
1 kg P l acen t a -G ew ebe  u n d  e rh ie l ten  die  in Tabel le  I 
w iedergegebenen  ~Verte. 

E i n  Nachweis  yon  Cor t icos te ron  oder  11-Dehydrocor-  
t i cos te ron  u n d  Aldos te ron  gelang m i t  diesen kg-Chargen  
n i c h t  (Nachweisgrenze  0,5 7/kg). I m  Bereich der  Aldo-  
s t e ron-Zone  liess sich j edoch  i m m e r  eine UV-abso rb ie -  
rende,  n ich t - reduz ie rende  S u b s t a n z  (Xa) m i t  / ihnlichen 
Laufe igenschaf t en  wie Aldos te ron  naehweisen .  X~ erwies 
s ich als d e m  l l - D e h y d r o - 1 8 - h y d r o x y - c o r t i c o s t e r o n  sehr  
~thnlich *x, aber  in 2 yon  6 S y s t e m e n  als n i ch t  ident i sch .  

U m  festzustel len,  ob s ich n i c h t  doch  geringe Mengen  
Aldos te ron  in P l acen t agewebe  nachweisen  liessen, un te r -  
such ten  wir  eine gepool te  Menge yon  30 kg Gewebe  aus 
55 P lazen ten .  Der  du rehschn i t t l i che  Geha l t  ist  in Ta-  
belle I I  wiedergegeben.  

Ausser  Cort isol  u n d  Cor t i son  k o n n t e n  wir  pap ie rch ro -  
m a t o g r a p h i s c h  die i someren  20-Dihydro-Metabo l i t en  yon  
Cor t ison ident i f iz ieren,  Subs t anz  Xa, die in d iesem Mater ia l  
u n t e r  den  U V - a b s o r b i e r e n d e n  S u b s t a n z e n  in  gr6ss ter  
Menge anfiel,  Iiess s ich nach  R e c h r o m a t o g r a p h i e  le icht  
kr is ta l l i s ieren u n d  schmotz  bei  185-187 ~. Ausser  der  
gelben F1uoreszenz-Reakt ion  m i t  N a O H  gab  sic eine 
F a r b r e a k t i o n  m i t  D i n i t r o p h e n y l h y d r a z i n  (negat iv  m i t  
J K J ) .  E in  d u t c h  I R - S p e k t r u m ,  Acety l ie rung ,  Pe r j od -  
s~,ureoxydat ion u n d  gr t indl iche p a p i e r c h r o m a t o g r a p h i s c h e  
Analyse  e rhobene r  V e r d a c h t  auf  16~ -Hydroxy t e s to s t e ron  
k o n n t e  schliessl ich e inwandf re i  du reh  Misch-Smp,  m i t  
a u t h e n t i s c h e m  Mater ia l  und  d u r c h  Vergle ich der  I R -  
Spek t r en  und  der  A b s o r p t i o n s s p e k t r e n  in SchwefelsXure 
erh~irtet werden .  

Tab. I. 7 Steroid]kg Placenta 

Probe Cortisol Cortison Corticosteron Aldosteron 
bzw. 11-Dehydro- 
corticosteron 

1 6 42 0 0 
2 5 28 0 0 
3 9 175 0 0 
4 5 50 0 0 
5 1 8 0 0 
6 1 138 0 0 
7 5 57 0 0 

Tab. II. 7 Neutralsteroidelkg Gewebe (aus 30 kg Placenten) 

Cortisol 2,7 
Cortison ~0,7 
Cor ticosteron < 0,2 
ll-Dehydrocorticosteron < 0,2 
Aldosteron < 0,2 
X I = 16~t-Hydroxy-testosteron 35,0 
3,11-Dikcto-17~, 20fl- und 20~-21-trihydroxy-Zl~-pregnen 15,0 

Diskussion.  In  ]~bere ins t immung  mi t  den  A n g a b e n  von  
B~RL~NER e t  El, ~ k o n n t e n  wir  in der  Reihenfolge  ab n eh -  
m e n d e r  K o n z e n t r a t i o n  Cortison, 20 -Dihydrometabo l i t en  
y o n  Cor t ison und  Cortisol nachweisen,  wobei  unser  Durch-  
s c h n i t t  t iefer  zu liegen sche in t ;  dies kOnnte a l lerdings  
d u t c h  die versch iedene  Beschaf fenhe i t  des  Ausgangs-  
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ma te r ia l s  bed ing t  sein, in unse rem Fall  fr isches Gewebe,  
im ande ren  t iefgefrorenes .  

Es  w a r  uns  h ingegen  n i ch t  mOgtich, se lbs t  im 30-kg- 
Ansa t z  11-Dehydrocor t i cos te ron  und  Aldos te ron  nachzu-  
weisen.  Obwohl  aus Tabelle I he rvo rgeh t ,  dass  die W e r t e  
von  Cort isol  und  Cort ison y o n  P l a c e n t a  zu P l a c e n t a  sehr  
s t a r k  schwanken ,  so k6nnen  wir  vorlXufig ffir die Diskre-  
p a n z  hinsic.htlich des  l l - D e h y d r o c o r t i c o s t e r o n  u n d  Aldo- 
s t e ron  ke inen  G l a n d  angeben .  M6gticher~veise spiel t  b ie r  
eine var iab le  K o n z e n t r a t i o n s -  oder  Re ten t ions fgh igke i t  
des  p l a z e n t a r e n  Gewebes  flit  Cor t icoster0ide  eine en t -  
sehe idende  Rolle 15,4~,43. W i t  k o n n t e n  auch  ke inen  Hinweis  
daffir  f inden,  dass  anste l le  y o n  Aldos te ron  e t w a  l l - D e -  
hyd ro -a ldos t e ron  44 vot ing.  

N a c h  Beend igung  unsere r  Versuche  ist  eine ausff ihrl iche 
Arbe i t  y o n  SIBULSKY und  VENNING 4s fiber die Bi ldungs-  
m6gl ichkei t  yon  Cor t icos te ro iden  in mensch l i cher  P l a c e n t a  
erschienen,  welche in O b e r e i n s t i m m u n g  mi t  unseren  Bc-  
funden  s t eh t .  Da  entwXssertes  Gewebe v e r w e n d e t  wurde,  
s ind die angegebenen  W e r t e  in 7/100 g Gewebe b e d e u t e n d  
h6her  als unsere ;  t r o t z d e m  k o n n t e  yon  diesen A u t o r e n  
wede r  l l - D e h y d r o c o r t i c o s t e r o n  noch  Aldos te ron  nach-  
gewiesen werden ,  und  i ibrigen s auch  keine in-vitro-Bildung 
eines Cort icosteroids  du rch  mensch l i che  P lacen ta .  

SIBULSKY. u n d  VENNINa b e o b a c h t e t e n  ebenfal ls  des  
A u f t r e t e n  eines UV-absorb ie renden ,  aber  n i ch t  reduzie-  
r enden  Stoffes  (Xx) v o n  Ahntichen c h r o m a t o g r a p h i s c h e n  
E igenscha f t en  wie Aldosteron.  Sowei t  ihre  Angaben  e inen 
Schluss  e r lauben,  kS nn t e  es s ich ebenfal ls  u m  16x-Hy-  
d r o x y t e s t o s t e r o n  hande ln .  

I m  Fal l  unseres  30-kg-Ansatzes  war  die K o n z e n t r a t i o n  
des 1 6 u -H y d ro x y t e s t o s t e ro n  sogar  grSsser  als d ie jenige  
des Cortison.  Sowei t  b i sher  bekann t ,  s che in t  dieses Cxg- 
Steroid  se tbs t  keine b e m e r k e n s w e r t e n  biologischen ~Vir- 
kungen  zu bes i tzen  ; es k a n n  aber  nach  den  U n t e r s u c h u n g e n  
y o n  RYAN 46 alS p l acen t a r e r  P recur so r  von  0s t r io l  auf-  
gefass t  werden .  

Summary. The  occurrence  of cortisol,  cor t isone,  20- 
d i h y d r o m e t a b o l i t e s  of cor t i sone  a n d  several  o t h e r  s te ro id-  
like c o m p o u n d s  in f resh  p lacen ta l  t issue is descr ibed.  
Ne i the r  a ldos terone ,  cor t i cos te rone  flor l l - d e h y d r o c o r t i -  
cos te rone  has  been  found.  One of t he  m o s t  a b u n d a n t  com-  
p o u n d s  p r e s e n t  has  been ident i f ied  as 16a -hydroxy- tes to -  
s terone.  
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Diurnal  R h y t h m  in the Adrenal  A s c o r b i c  Acid 
Concentrat ion  of the  Rat  

I t  has  been  obse rved  t h a t  a cer ta in  d iu rna l  var ia t ion  
occurs  in ad rena l  cor t ical  funct ion .  In  man,  the  cort icoid 
c o n t e n t  of ur ine and  blood var ies  as a func t ion  of t he  t ime  
of d a y  1-a. I t  has  recen t ly  been  sugges ted  t h a t  t he  mouse  
and  the  r a t  also d i sp lay  a r h y t h m i c  var ia t ion ,  b o t h  in  t he  
c o n t e n t  of  p l a sma  cor t icos tero ids  4-6 and  whi te  cell 
coun t  4,6,~ and  in t he  mi toses  of the  ad rena l  co r t ex  43. 

The  concen t r a t ion  of ad rena l  ascorbic  acid is wide ly  
used  as an  ind ica to r  of adrenocor t i ca l  ac t iv i ty  in  t e s t  
an imal  studiesS,% No repor ts ,  however ,  h a v e  been  found  
in t he  l i t e ra ture  of possible d iu rna l  va r ia t ion  in ad rena l  
ascorbic  acid concen t ra t ion ,  and  for th i s  reason  t h e  
p re sen t  s t u d y  was  unde r t aken .  

The t e s t  an imals  used were  70 male  a lbino ra ts .  These  
were  d iv ided  in to  seven  groups  of  10 animals ,  t ak ing  care  
to  ensure  t h a t  t he  m e a n  we igh t  of  t he  an imal s  in each  
g roup  was  equal .  The  e x p e r i m e n t  was  carr ied ou t  in June ,  
and  no art if icial  i l lumina t ion  was  there fore  necessary .  
Ten  an imals  were  killed, b y  r ap id  decap i t a t i on  With s h a r p  
scissors, e v e r y  4 h,  s t a r t i n g  a t  0800 h. The  ad rena l  g lands  
were  immed ia t e ly  r e m o v e d  f rom t h e  su r round ing  t issue;  
t h e y  were  weighed  on  a tors ion  balance,  a n d  t h e n  h o m o -  
genized in 4% t r ichloroacet ic  acid.  The  c o n t e n t  of t o t a l  
ascorbic  acid in t h e  h o m o g e n a t e  was  d e t e r m i n e d  by  t h e  
m e t h o d  of  SCHAFFERT and  KINGSLEY x0. S t u d e n t ' s  'U- tes t  
was used  in  the  s ta t i s t i ca l  t r e a t m e n t  of t he  resul ts .  

The  resul ts  are  summar i zed  in the  Table,  f rom which  i t  
can  be seen t h a t  t h e  adrena l  ascorbic acid  was a t  i t s  lowest  
a t  1600 h. The dif ference is s ta t i s t i ca l ly  s igni f icant  com-  
pa red  wi th  b o t h  the  1200 group  ( P  < 0.01) and  t h e  1800 
group  ( P  < 0.05). The difference be tween  the  o t h e r  
g roups  is n o t  s ta t i s t i ca l ly  s ignif icant .  These  resul ts  are 
p l o t t e d  in the  g r a p h  of t he  Figure.  

The  Table  also shows t h a t  t h e  abso lu te  we igh t  of t he  
adrena l s  was  g rea t e s t  a t  2400 h, i.e. a t  midn igh t .  The  
di f ference  is s igni f icant  b o t h  aga ins t  the  2000 group  
( P  < 0.01) and  the  0400 g roup  ( P  < 0.05). 

Body weight, weight and ascorbic acid concentration of the adrenal 
glands at various times of day 

Hour Number Body weight Adrenal glands 
of of g weight mg ascorbic acid 
day animals ~tg/100 mg 

fresh tissue 
Mean S.D. Mean S.D. Mean S.D. 

0800 10 223 20.5 37.1 7.5 410 50.7 
1200 10 223 18.2 40.0 6.9 377 85.2 
t600 10 223 17.7 37.6 7.0 251 87.3 
2000 10 223 22.0 36.4 4.0 356 91.8 
2400 10 ~23 37.4 45.4 8.5 349 88.3 
0400 t0 223 30.8 37.9 6.5 356 99.9 
0800 10 223 17.5 36.5 6.1 398 66.3 
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